
iii 

Table of Contents 
 
 
 
List of Tables ............................................................................................................................................... v 
List of Figures ............................................................................................................................................. vi 
List of Acronyms/Abbreviations .............................................................................................................. vii 
Workshop Breakout Groups ..................................................................................................................... xi 
Acknowledgements ................................................................................................................................... xv 
Preface  ...................................................................................................................................................... xix 
Executive Summary ................................................................................................................................. xxi 
 
1.0 Introduction .................................................................................................................................... 1 

1.1 History and Purpose of Acute Toxicity Testing ........................................................................... 1 
1.2 Purpose and Objectives of the Workshop ..................................................................................... 3 
1.3 Conduct of the Workshop ............................................................................................................. 3 

 
2.0 In Vitro Screening Methods for Assessing Acute Toxicity ......................................................... 5 

2.1 Introduction .................................................................................................................................. 7 
2.2 Background ................................................................................................................................... 7 
2.3 Identifying Needs ....................................................................................................................... 21 
2.4 Current Status ............................................................................................................................. 23 
2.5 Future Directions ........................................................................................................................ 27 
2.6 Summary ..................................................................................................................................... 29 
2.7 Recommendations ...................................................................................................................... 32 
2.8 References .................................................................................................................................. 33 
Addendum ............................................................................................................................................ 41 

 
3.0 In Vitro Methods for Assessing Acute Toxicity: Biokinetic Determinations .......................... 45 

3.1 Introduction ................................................................................................................................ 47 
3.2 Identifying Needs ....................................................................................................................... 49 
3.3 Current Status ............................................................................................................................. 50 
3.4 Future Directions ........................................................................................................................ 51 
3.5 Recommendations ...................................................................................................................... 56 
3.6 References .................................................................................................................................. 59 

 
4.0 In Vitro Methods for Organ-Specific Toxicity ........................................................................... 61 

4.1 Introduction ................................................................................................................................ 63 
4.2 Review of a Proposed Screen to Elucidate Mechanism of Injury .............................................. 65 
4.3 In Vitro Methods for Determination of Acute Liver Toxicity .................................................... 65 
4.4 In Vitro Methods for the Determination of Acute Central Nervous System  
 (CNS) Toxicity ........................................................................................................................... 67 
4.5 In Vitro Methods to Assess Blood-Brain Barrier (BBB) Function ............................................. 69 
4.6 In Vitro Systems to Study Kidney Toxicity ................................................................................ 70 
4.7 In Vitro Methods to Assess Cardiotoxicity ................................................................................. 70 
4.8 In Vitro Methods to Study Hematopoietic Toxicity ................................................................... 74 
4.9 In Vitro Methods to Study Respiratory System Toxicity ........................................................... 76 
4.10 Conclusions on the Use of In Vitro Systems for Assessing Organ-Specific  
 Effects of Acute Exposure .......................................................................................................... 77 
4.11 References .................................................................................................................................. 81 



Table of Contents 
 

iv 

5.0 Chemical Data Sets for Validation of In Vitro Acute Toxicity Test Methods ......................... 89 
5.1 Introduction ................................................................................................................................ 91 
5.2 Objectives ................................................................................................................................... 91 
5.3 Current Status: Discussions Regarding the Use of NTP and HPV Databases  
 and the Use of QSAR ................................................................................................................. 92 
5.4 Identification of Needs ............................................................................................................... 93 
5.5 Conclusions ................................................................................................................................ 94 
5.6 Recommended Actions ............................................................................................................... 95 

 
6.0 Glossary ........................................................................................................................................ 97 
 
7.0 Registry of Cytotoxicity Data (ZEBET) ................................................................................... 101 

7.1 The ZEBET Database ............................................................................................................... 101 
7.2 Data from 347 Chemicals for the Calculation of the Regression Between  
 Cytotoxicity and Acute Oral Toxicity ...................................................................................... 103 

 
8.0 References ................................................................................................................................... 137 
 
 
Appendices .............................................................................................................................................. …... 

 
A. Workshop Agenda .................................................................................................................... A-1 
 
B. Summary Minutes and Public Comments (Plenary Sessions) .................................................. B-1 
 
C. Guidance for Breakout Groups ................................................................................................. C-1 
 
D. Background Document for Workshop Participants .................................................................. D-1 

D.1 Preface ................................................................................................................................... D-7 
D.2 Introduction ........................................................................................................................... D-7 
D.3 In Vitro Test Methods for Predicting In Vivo Toxicity – General Strategies ...................... D-12 
D.4 In Vitro Screening Methods for Assessing Acute Toxicity (Breakout  
 Group 1) .............................................................................................................................. D-16 
D.5 In Vitro Methods for Assessing Acute Toxicity – Toxicokinetic  
 Determinations (Breakout Group 2) .................................................................................... D-21 
D.6 In Vitro Methods for Assessing Acute Toxicity – Specific Organ Toxicity  
 and Mechanisms (Breakout Group 3) .................................................................................. D-22 
D.7 Chemical Data Sets for Validation of In Vitro Toxicity Tests (Breakout  
 Group 4) .............................................................................................................................. D-24 
D.8 Relevant General Databases ................................................................................................ D-26 
D.9 References ........................................................................................................................... D-26 
D.10 Glossary ............................................................................................................................... D-28 

 
E. NICEATM Summary of The Multicenter Evaluation of In Vitro  
 Cytotoxicity (MEIC) ................................................................................................................. E-1 
 
F. Federal Regulations on Acute Toxicity .................................................................................... F-1 

F.1 U.S. EPA Classification and Labeling Regulations .............................................................. F-1 
F.2 CPSC Regulations ............................................................................................................... F-13 
F.3 U.S. Department of Transportation ..................................................................................... F-27 

F.3.1 Regulations ................................................................................................................... F-28 



Table of Contents 
 

v 

F.3.2 Materials Assigned as Division 6.1 Materials .............................................................. F-35 
F.4 OSHA Regulations .............................................................................................................. F-51 

 
G. Workshop Participants .............................................................................................................. G-1 
 
H. Federal Register Notices About In Vitro Workshop ................................................................. H-1 

H.1 Federal Register/Vol. 65, No. 115, June 14, 2000.  Notice of an  
 International Workshop on In Vitro Methods for Assessing Acute Systemic  
 Toxicity; Request for Data and Suggested Expert Scientists. ............................................... H-1 
H.2 Federal Register/Vol. 65, No. 184, September 21, 2000. Notice of an  
 International  Workshop on In Vitro Methods for Assessing Acute Systemic  
 Toxicity;  Workshop Agenda  and Registration Information. ............................................... H-5 

 
I. ICCVAM Test Method Recommendations ............................................................................... I-1 

 
 
 
 

List of Tables 

 
 

1.1 OECD Harmonized Integrated Hazard Classification System for Human  
 Health and Environmental Effects of Chemical Substances—Oral Toxicity  
 (OECD, 1998a) ................................................................................................................................ 2 
 
2.1 Linear Regression Parameters of Two RC Issues and Two Single Studies  
 Using One Cell Line and One Cytotoxicity Endpoint ................................................................... 11 
 
2.2 Influence of the ATC Starting Dose on the Total Number of Animals  
 (Used and Dead) in Relation to the True LD50 for Slope = 2a ....................................................... 14 

 
A.1  Summary of Linear Regression Analysis (RC vs MEIC) [Addendum] ..................................... 42 

 
3.1 Biokinetics Research Needs ........................................................................................................... 58 
 
7.1 RC Chemicals: IC50 Values in Ascending Order ........................................................................ 103 
 
7.2 RC Chemicals: Rat LD50 Oral Values in Descending Order ...................................................... 113 
 
7.3 RC Chemicals: Alphabetical Order.............................................................................................. 123 
 
7.4 MEIC Chemicals: Rat LD50 Oral Values in Descending Order ................................................. 133 
 

  

 

 



Table of Contents 
 

vi 

List of Figures 
 
 

2.1 Registry of Cytotoxicity Regression Between Cytotoxicity (IC50x)  and  
 Rodent Acute Oral LD50 Values of 347 Chemicals ...................................................................... 11 
 
2.2 Principle of the Acute Toxic Class Method (ATC): Medium Starting Dose ................................. 13 
 
2.3 Proposed Revision of the ATC to meet Requirements of the OECD GHS ................................... 14 
 
2.4a Number of Animals Needed in Relation to the Starting Dose for UDP Adopted  
 TG 425 (OECD, 1998b) for LD50 = 1500mg/kg b.w. .................................................................. 16 
 
2.4b Number of Animals Needed in Relation to the Starting Dose for UDP Draft  
 TG 425 (OECD, 1998b) for LD50 = 1500mg/kg b.w. .................................................................. 17 
 
2.5 Procedure for Evaluating a Cytotoxicity Test for Tiered In Vitro/In Vivo Testing  
 for Acute Oral Toxicity Testing (Modified after Spielmann et al. 1999 ....................................... 19 
 
2.6 Strategy for the Reduction, Refinement and Replacement of Animals in Acute  
 LD50 Testing ................................................................................................................................. 31 

 
A.1  Regression Between Cytotoxicity (IC50) and Rodent Acute Oral LD50 for  
  the 50 MEIC Chemicals [Section 2.0 - Addendum] ................................................................... 41 
 
A.2  Regression Between Rodent Acute Oral LD50 Values and Human Peak  
  Lethal Concentrations for the 50 MEIC Chemicals [Section 2.0 - Addendum] ......................... 42 
 
A.3  Regression Between Cytotoxicity (IC50) and Rodent Acute Oral LD50  
  Values for the RC Database Showing the 50 MEIC Chemicals as a Sub- 
  Set of the 347 Chemicals in the RC [Section 2.0 - Addendum] ................................................. 43 
 
A.4  Correlation Between IC50x (averaged from various mammalian cell lines)  
  of the RC and IC50m (from various human cell lines) is shown for the  
  50 MEIC Chemicals [Section 2.0 - Addendum] ......................................................................... 43 

 
3.1 A Recommended Scheme for Incorporation of QSAR (QSPR) Data, In Vitro  
 Data on Kinetics and Dynamics, and Kinetic Modeling in the Estimation of  
 Human (or Animal) Toxicity ......................................................................................................... 51 
 
3.2 Classification of Compounds Based on Their Physico-Chemical Properties ................................ 53 
 
3.3 Tiered Approach for Evaluating Acute Toxicity ........................................................................... 56 
 
4.1 Proposed Scheme for Assessing Acute Toxicity using Non-Animal Methods .............................. 78 
 
7.1 Regression between RC values (IC50x) and acute oral LD50 values (MEIC chemicals) ........... 135 
 
7.2 Regression between human cell lines (IC50m) and acute oral LD50 values  
 (MEIC chemicals) ........................................................................................................................ 135 



Table of Contents 
 

vii 

 


